Thyroid storm is a potentially life-thr eatening endocrinologic emergency characterized by an exacerbation of a hyperthyroid state. Several inciting fa ctors can instigate the convers ion of thyrotoxicosis to thyroid storm; trauma is one such trigger, but it is rare. Patients with thyroid storm can manifestfever, nervous system disorders, gastrointestinal or hepatic dysfunc tion (e.g., nausea, vomiting, diarrhea, and/or j aundice), and arrhythmia and other cardio vascular abno rmalities. Treatment ofthyroid storm is multimoda l and is best managed by the endocrinologist and medical intensivist. Initial medical and supportive therapies are directed at stabilizing the patient, correcting the hyperthyroid state, managing the systemic decompensation, and treating the underlying cause. Once this has been achieved, defi nitive treatment in the fo rm of radioactive ablation or surgery should be undertaken. We describe a case of thyroid storm in a young man that was precipitated by a motor vehicle accident.
Introduction
Thyroid storm (crisis) is an end ocrinologic emer gency characterized by an exacerbati on of a hyperth yroid state. Unrecogniz ed or untreated, it can be fatal. Despite advances in the diagnosis and treatment of thyroid crisis , mortality remains high, ranging between 20 and 30%.1In this article, we describe the case of a young man who experienced thyroid storm followi ng a motor vehicle accident. in which he was the driver of one of the vehicle s. The patient had not worn a seat belt, and he was found ejec ted from his vehicle at the scene of the accident. Upon admission, the patient was combative . While performing the prim ary and seco ndary surveys, the traum a service noted that the patient' s neck was swollen anteriorly. Doppler ultrasonography detected an enlarged heterogeneous thyroid gland and an associated hematoma. Magnetic resonance imaging (MRI) performed for cervical spine clearance revealed similar findings (figure I). The otolaryngo logy service was consulted. The patient had several facia l frac tures and lacera tions, and an edematous ecchymotic anterior neck with a bruit on auscultation. He also exhibited sinus tachycardia, with a pulse rate that ranged between 125 and 167 beats per min. His temperature was 101.5 0 F (38.6 0 C) , and he was extremely agitated.
Case report
Findin gs on thyro id testing were abnormal. Our laboratory reported that the patient ' s serum thyroxine (T 4 ) level was greater than 23 ug/dl (normal: 4 to 12), his free T 4 level was 5.73 ng/dl (normal : 0.7 to 1.8), his triiodothyronine (T) level was greater than 600 ng/dl (normal: 90 to 240), and his thyroid-stimulating hormone (TSH) level was less than O.OIIlU/ml (normal: 0.3 to 5). An endocrinology consultation was obtained for management of thyroid storm, and the patient was started on methim azole, ipodate, and an esmolol drip.
Over the next several days, the patient ' s tachycardia abated and his thyroid levels began returning to normal (figure 2). Th e esmolol drip was discontinu ed and the patient was started on an oral beta blocker; the ipodate was eventually stopped. Furth er discussion with the patient and his mother revea led that he had a I-month history of weight loss, increased appetite, dia rrhea, nervousness, tremors, and insomnia, which taken together suggested that the patient had been in a thyrotoxic state prior to his accident.
Discussion
The clinical features of thyroid storm can be described as an exagger ation of an uncomplicated thyrotoxic state.
MICROSCOPY
www.optomic.com mail @optomic.com versions from thyrotoxicosis to thyroid storm. Among the most common precipitatin g factors are radio iodine therapy, injection of iodin ated co ntrast dye, infecti on , diabeti c ketoacidosis, cerebrov ascular accident, pulmonary embolism, pregnancy, stress, and trauma.' At one time , thyroid surgery was the most common incitin g factor, but it rarely is today because we now medically induce a euthyroid state prior to surgery. Trauma as an inciting event is also rare ; prior to the publication of this report, only three other cases had been repo rted in the English-langu age Iiterature.>?
VIDEO-MICROSCOPY SYSTEM
Treatment of thyroid storm is multimodal and is best managed by the endocrinologist and medical intensivist. Supportive therap ies such as intravenous hydrati on, oxygen , pressor agent s (in the event of circulatory collapse), electrolyte correction, arrhythmia man agement, and aggressive reversal of hyperthermia should be delivered promptly. Medical therapy is directed at stabilizing the patient , correcting the hyperthyroid state, managing the systemic decompensation, and treating the underl ying cause. In genera l, management of the hyperthyroid state can be accomplished by ( I) reduc ing thyroid hormon e production with propylthiouracil or methimazole, (2) inhibiting thyro id hormone release with iodine or lithium, and (3) reducing periphe ral conversion of T 4 to T} with prop ylthiouracil , steroids, propr anolol, or ipod ate. ' After the patient has been stabilized, definitive treatment in the form of radioactive ablation or surgery should be undertaken ; until then, patient s should be continued on antithyroid med ication s and a beta blocker. In most situation s, radioactive iodin e ablation cannot be used for several months following thyroid storm because of the high doses of iodin e that are required during the acute phase of managem ent. Subtotal thyroidectomy, on the other hand , can be performed much sooner, but keep in mind that a recurrent thyroid crisis can occur if the thyroto xic state is not well controlled. Hyperthyroid patients often complain of heat intolerance, diapho resis , palp itations, restlessness, and anxiety . During thyro id storm, these relatively benign symptoms can worsen and become life-thre atenin g. One of the most striking featur es of thyro id storm is hyperpyrexia, as temperature s have been reported to reach as high as 108.3°F (42.4°C ) .2Th e central nervous system is ofte n affected, and patients might experience anxiety, confusion, severe delirium, agitation, and psychosis.' Nausea , vomiting, diarrhea, and eve n frank jaundice might ensue. From a cardiovascular standpoint, sinus tachycardia and increased systolic blood pressure are common; atrial and ventricular tachyarrythmi as and associated ventricular dysfunction and high-output congestive heart failure have also been reported.' Physical examination of the pat ient' s neck often reveals the presence of an enlarged thyroid gland with a bruit or palpable thrill ."
Distinguishing between thyrotoxicosis and thyroid storm can be difficult. Labor atory tests can be helpful, but ultimately the diagno sis must be made clinically. Several studies have revealed that pati ent s with thyroid storm have elevated T 4 , free T 4 , and T}levels.}However, waiting for laboratory results can del ay treatment and cause unnec essary morbidity. To overcome this obstacle, Burch and Wartofsky developed a rating scale that helps differentiate amon g uncomplicated thyrotoxicosis, impendin g thyroid storm, and established thyro id storm (table) . ' Patients with thyroid storm frequentl y have a long histor y of symptoms con sistent with a hyperth yroid state before the onset of the crisis. Most authors agree that a precipitating event or illne ss is responsible for most con- 
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